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Abstract
Background:  In Brazil coronary heart disease (CHD) constitutes the most important cause of
death in both sexes in all the regions of the country and interestingly, the difference between the
sexes in the CHD mortality rates is one of the smallest in the world because of high rates among
women. Since a question has been raised about whether or how the incidence of several CHD risk
factors differs between the sexes in Brazil the prevalence of various risk factors for CHD such as
high blood cholesterol, diabetes mellitus, hypertension, obesity, sedentary lifestyle and cigarette
smoking was compared between the sexes in a Brazilian population; also the relationships between
blood cholesterol and the other risk factors were evaluated.
Results:  The population presented high frequencies of all the risk factors evaluated. High blood
cholesterol (CHOL) and hypertension were more prevalent among women as compared to men.
Hypertension,  diabetes  and  smoking  showed  equal  or  higher  prevalence  in  women  in  pre-
menopausal ages as compared to men. Obesity and physical inactivity were equally prevalent in
both sexes respectively in the postmenopausal age group and at all ages. CHOL was associated with
BMI, sex, age, hypertension and physical inactivity.
Conclusions:  In this population the high prevalence of the CHD risk factors indicated that there
is an urgent need for its control; the higher or equal prevalences of several risk factors in women
could in part explain the high rates of mortality from CHD in females as compared to males.
Background
Men and women share some coronary heart disease
(CHD) risk factors such as age, dyslipidemia, hyperten-
sion, smoking, diabetes, obesity and physical inactivity.
Besides that, women have additional risk factors, such as
the use of contraceptives and the reduction of ovarian
function with age [1].
There are important differences in the clinical manifes-
tations of CHD between the sexes [1–7]. Besides that
CHD was always considered a male problem, partly be-
cause of the 7-10 years time lag before its clinical appear-
ance in women due to hormone differences and partly
because of its higher incidence in men (although the dif-
ference decreases in postmenopausal women). After the
Published: 3 April 2001
BMC Public Health 2001, 1:3
This article is available from: http://www.biomedcentral.com/1471-2458/1/3
(c) 2001 Castanho et al, licensee BioMed Central Ltd.
Received: 23 November 2000
Accepted: 3 April 2001BMC Public Health (2001) 1:3 http://www.biomedcentral.com/1471-2458/1/3
sixties, with the entry of women into the labor market
and exposure to stress, habitual smoking and fast food
diets, their CHD mortality rates quickly increased. Re-
cent studies have emphasized this increase and the fact
that CHD is the leading cause of death among women [1–
8]. Besides this, in the last 2 to 3 decades, the decrease in
cardiovascular mortality rates as well as in the incidence
of risk factors has been shown to be larger in men than in
women [9].
In Brazil, the CHD mortality rate in women jumped from
10 to 25% from the sixties to the seventies [10–12] and
now CHD constitutes the most important cause of death
in both sexes and in all the regions of the country.
Interestingly, in Brazil the difference between the sexes
in the CHD mortality rates is one of the smallest in the
world because of high rates among women [13]. Since a
question has been raised about whether or how the inci-
dence of several CHD risk factors differs between the
sexes in Brazil, we evaluated data on the occurrence of
these risk factors in a population from the city of Campi-
nas, State of São Paulo. We also measured the influence
of the CHD risk factors on blood cholesterol.
Materials and Methods
The study comprised eight hundred and seventy-three
individuals who volunteered to have their total blood
cholesterol (CHOL) measured and to fill in a question-
naire with information on anthropometric data and on
the presence of the following risk factors for the develop-
ment of CHD: diabetes mellitus (DM), hypertension
(HY), obesity (OBES), sedentary lifestyle (SEDEN) and
cigarette smoking (SMOK). The data were collected in
four different places of the city of Campinas, São Paulo,
representing different social-economic populations - the
City Government building, a branch of the Bank of Bra-
zil, the State University of Campinas and a large Shop-
ping Center - over a seven-day period, in november 1997.
The volunteers were adults, from 20 to 82 years of age
(y), 53% males (M) and 47% females (W), 6% blacks and
94% non-blacks mainly "Hispanics", similar frequencies
described for the country and the state of São Paulo ac-
cording to the 1998 census data. Their CHOL was meas-
ured in fingertip capillary blood by an enzymatic method
(CHOD-PAP) through reflectance photometry utilizing
the Reflotron (Roche Diagnostics, Indianapolis, IN,
USA). Body mass indexes (BMI) were calculated from
the informed height and weight (kg)/height(m2) and
used as a marker of excessive weight and obesity when
equal to or above 25 kg/m2.
The data were analyzed by the SAS statistical package
utilizing the tests Student's "t", Chi-Square with or with-
out Fleiss's method [14] and Fisher's exact, all at the sig-
nificance level of 5%. Comparisons were made between
the sexes in the total population and at different age
groups and between the age sub-groups in each sex. The
cut off ages for CHD risk were established as: ≥  45 versus
<45 y for men, and ≥  55 versus <55 y for women, accord-
ing to the United States National Cholesterol Expert Pan-
el" (NCEP) [15] recommendations followed by the "2°
Consenso Brasileiro de Dislipidemias" (Brazilian Con-
sensus on Dyslipidemia) [16].
A multiple logistic regression analysis was used to assess
the influence of CHD risk factors on blood cholesterol
concentration. The independent predictors of blood cho-
lesterol were sex (men/women); age - all ages and the
age group: ≥  50 versus <50 y; BMI ≥  25 versus <25 kg/
m2; race (blacks versus non-blacks) and the binary crite-
ria (yes/no) of diabetes, hypertension, sedentary lifestyle
and cigarette smoking. The dependable variable was de-
fined as CHOL<5.18-desirable levels, 5.18-6.19-border-
line risk for CHD and ≥  6.22 mmol/L- high risk for CHD,
according to NCEP recommendations followed by the
"2°  Consenso Brasileiro de Dislipidemias" (Brazilian
Consensus on Dyslipidemia) [15,16]. In this case, since
we have three levels of cholesterol, a proportional odds
model was used in the logistic regression.
Results
In this population women had a trend toward higher
ages than men did (p = 0.052), as seen in Table 1. The
BMI for the whole population is in the limit range for
obesity grade I (24.97 ±  3.80 Kg/m2). In men it was sig-
nificantly higher than in women but the average differ-
ence between the sexes was only 3% (Table 1).
The population average CHOL (mean ±  SD) was 5.00 ±
1.22 mmol/L. Women showed statistically significant
Table 1: Blood cholesterol and anthropometric data among men 
and women and in the total population. Data presented as mean 
± SD, interval, (n = number of subjects)
VARIABLE MEN WOMEN TOTAL
CHOL 4.92 ±  1.09 a 5.10 ±  1.22 a 5.00+1.22
(mmol/L) 2.33-9.04 2.67-9.14 2.33-9.14
(459) (410) (869)
AGE 46 ±  15 50 ±  15 47+15
(y) 20-82 20-81 20-82
(462) (411) (873)
BMI 25.31 + 3.50b 24.59 ±  4.00 b 24.97+3.80
(kg/m2) 15.6-41.1 16.7-38.9 15.6-41.1
(454) (403) (857)
Student's "t" test; axa: p = 0.033, bxb: p = 0.005BMC Public Health (2001) 1:3 http://www.biomedcentral.com/1471-2458/1/3
higher CHOL when compared to men, although the dif-
ference was small, around 3.5% (Table 1). This sex differ-
ence was found in the CHD risk age groups: 5.75 ±  1.14
(age ≥  55 y, women) versus 5.23 ±  1.19 mmol/L (age ≥  45
y, men, "t" test, p = 0.001). There was no difference in the
younger age groups: 4.66 ±  1.09 (age 20-54 y, women)
versus 4.64 ±  1.11 mmol/L (age 20-44 y, men, "t" test, p
= 0.630). Postmenopausal women presented higher
CHOL levels when compared with younger women: 5.75
±  1.14 versus 4.66 ±  1.09 mmol/L (p = 0.001) and in men
CHOL also increased with age: 5.23 ±  1.19 versus 4.64 ±
1.11 mmol/L (p = 0.001) as expected.
Table 2 shows that CHOL was higher than the recom-
mended values for adults in 41% of the population. We
found fewer women with CHOL in the reference range
than men (54 versus 63%). This statistically significant
difference was due to the sub-population of women in
the age group equal to and above 55 y (p= 0.001, Chi-
square as expected [4,7,17].
As seen in Table 3, obesity (44%) and sedentary lifestyle
(48%) were the most common risk factors in this popula-
tion and diabetes the least common (4%, as expected),
but the data do not differ from those found in developed
countries. Hypertension and smoking habit had practi-
cally the same frequencies around 20%. Among men, in
decreasing order of frequencies, the data showed: obesi-
ty, sedentary lifestyle, smoking, hypertension and diabe-
tes. Among women, however, the decreasing sequence
was different: sedentary lifestyle, obesity, hypertension,
smoking and diabetes.
The comparison between the sexes showed that there
were significant statistical differences in the frequencies
of hypertension (1.4 times higher in women), obesity and
smoking (respectively 1.2 and 1.3 times higher in men).
Physical inactivity, the most frequent risk factor in this
population, and diabetes were similar in the sexes.
Table 4 shows age distribution of risk factors in both sex-
es. Diabetes was not present in younger men. Its preva-
lence did not differ between the group ages in women. In
the older groups, no differences were found between the
sexes. Women presented higher frequencies of hyperten-
sion than men did in both age groups, indeed twice as
high in the younger group (8X18%). In both sexes the
prevalence of hypertension was 2 to 3.5 times higher in
the older ages as compared to the younger. The distribu-
tion of obesity between the age groups was not different
in men, but in women the frequency was higher in older
ages. In men the prevalence was higher than in women
only in the younger group and no differences were found
among the older groups. Physical inactivity was the only
risk factor similar between the sexes in both age groups
and equally frequent in the two age groups. The higher
prevalence of smoking in men was found only in the old-
er group. It was high in the younger groups and there
were no differences between the sexes in those age
groups (29 versus 26%). Younger women smoked 4
times more than the older ones and younger men 1.6
times more.
Race, presence of diabetes and smoking habit did not
have any significant effects in CHOL in this population as
shown by the logistic univariate regression analysis. Ac-
cording to the multiple regression analysis, sex, age and
BMI, the most significant effects to the model, did influ-
ence CHOL and were associated with hypertension and
physical inactivity; because of the high association with
BMI, they were not significant to the model in the pres-
ence of this variable. In the final model, age and sex pre-
sented a very significant interaction at all ages. Also BMI
and sex interacted significantly at and after age 50 y. Ta-
ble 5 presents the results of the logistic regression analy-
sis with the selected test variables associated with
CHOL-sex, age, BMI- and their respective logistic coeffi-
cients, SE, p-value, odds ratios and confidence intervals
in the total population. In Table 6 the same associations
between variables for the cut off age of 50 y are shown.
Table 2: Percentage distribution of different levels of total blood 
cholesterol between the sexes by age
GROUP AGE <5.18 5.18-6.19 ≥  6.22
(years) (mmol/L) (mmol/L) (mmol/L)
MEN (462) 63 (290)a 23 (106) 14 (66)
< 4 5 6 14 03 2
≥  45 39 b 60 68
WOMEN (411) 54 (222)a 28(114) 18 (15)
< 5 5 8 04 53 1
≥  55 20 b 55 69
TOTAL (873) 59 (512) 25 (220) 16 (141)
()=number of subjects; Chi-square and Fleiss tests : axa: p = 0.030; 
bxb: p = 0.001
Table 3: Prevalence (%) of risk factors for coronary heart disease 
among men and women and in the total population
GROUP DM HY OBES SEDEN SMOK
MEN 3 (460) 19a(456) 48 b(462) 46 (461) 24 c(461)
WOMEN 4 (411) 27a(410) 39 b(411) 52 (410) 18 c(410)
TOTAL 4 (871) 23 (866) 44 (873) 49 (871) 21 (871)
()=number of subjects; Chi-Square test; axa: p = 0.003,bxb: p = 0.009; 
cxc: p = 0.029 DM-diabetes; HY- hypertension; OBES- obesity; SED-
EN- physical inactivity; SMOK- smokingBMC Public Health (2001) 1:3 http://www.biomedcentral.com/1471-2458/1/3
Figure 1 summarizes the changes of prevalence of CHOL
above 6.22 mmol/L according to sex, age (all ages up to
80 y) and BMI.
Discussion
The literature shows that there are differences between
the sexes in the prevalence and impact of CHD risk fac-
tors [2,9,18]. In the U.S.A. for example, some risk factors
have high prevalence among women in the 20 to 74 year
age group [19]: more than 1/3 have hypertension, more
than 1/4 are hypercholesterolemic, more than 1/4
present excessive weight and more than 1/4 are seden-
tary. Furthermore, 51% of white women and 79% of black
women above 45 y have hypertension. The same is true
Table 4: Prevalence (%) of risk factors for coronary heart disease according to sex and age
GROUP AGE(y) DM HY OBES SEDEN SMOK
MEN <45 0 a 8 b 46c 42 29 d
(239) (238) (241) (240) (240)
≥  45 7e 30f 51 50 18 g
(221) (218) (221) (221) (221)
WOMEN <55 3 h 18 i 33 j 50 26 k
(251) (251) (251) (250) (250)
≥  55 6l 41m 50n 56 6°
(160) (159) (160) (160) (160)
Statistical comparisons by the Fischer test; axe: p = 0.001, axh: p = 0.007; by the Chi-Square test; bxf, ixm, jxn, kxo, gxo: p = 0.001; dxg: p = 
0.005; bxi, cxj: p = 0.020; fxm = 0.019 DM-diabetes; HY-hypertension; OBES-obesity; SEDEN-physical inactivity; SMOK-smoking
Table 5: Influence of coronary heart disease risk factors on blood cholesterol in the total population
VARIABLE LOGISTIC SE p-VALUE ODDS RATIO a 95% CI
COEFFICIENT
SEX 1.655 0.534 0.002 5.232 1.839; 14.885
AGEb,c 0.075 0.008 0.009 1.078 1.061; 1.095
BMI 0.208 0.141 0.141 1.231 0.933; 1.624
AGE*SEX -0.039 0.010 0.009 0.962 0.943; 0.981
a = odds ratio = esum of logistic coefficients X age; CHOL above 6.22 mmol/L; b = all ages; c = <25 and ≥  25 kg/m2; CI = confidence interval
Table 6: Influence of coronary heart disease risk factors on blood cholesterol by age
VARIABLES LOGISTIC SE p-VALUE ODDS RATIO a 95% CI
COEFFICIENT
SEX 0.195 0.211 0.355 1.215 0.804; 1.836
AGE 50 b 2.074 0.243 0.009 7.961 4.946; 12.813
BMI c 0.576 0.207 0.005 1.778 1.185; 2.668
AGE 50*SEX - 0.953 0.285 0.001 0.386 0.221; 0.674
AGE 50*BMI -0.551 0.281 0.050 0.576 0.332; 1.000
a = odds ratio = esum of logistic coefficients; CHOL above 6.22 mmol/L; b = by age group (<50 and ≥  50 y); c = <25 and ≥  25 kg/m2; CI = confidence 
intervalBMC Public Health (2001) 1:3 http://www.biomedcentral.com/1471-2458/1/3
for 71% of all women over 65 y [3]. Hypertension is more
frequent among women over 65 y than among men at
that age [20]. Diabetes has a prevalence of 7.7% [21].
In Brazil, the studies indicate the following prevalence
[12]: hypercholesterolemia not determined [21], but
more recently described in one study as 41% [22]; hyper-
tension equal to 20-30% [23], excessive weight and obes-
ity, 53% [21], physical inactivity, 74% [21], diabetes, 7%
[21] and smoking habit, 63% [21].
The data presented here confirm the fact that the pres-
ence of CHD risk factors is a major health problem in
women in Brazil (Table 3). Our findings of a lower prev-
alence of diabetes (4%), excessive weight and obesity
(44%), physical inactivity (49%) and smoking (21%) in
this study can be partially related to the fact that the in-
formation was self-reported although high CHOL and
hypertension frequencies are the same as the ones de-
scribed in the literature [22,23].
It is important to emphasize that two of the major risk
factors for CHD, high CHOL (Table 2) and hypertension
(Table 3) were more prevalent among women as com-
pared to men. High CHOL was present in the sub-popu-
lation of women in the postmenopausal age, as expected,
but pre-menopausal women in this population presented
equal levels of CHOL when compared to men suggesting
an additional risk at pre-menopausal ages.
Several studies demonstrate that the HDL-cholesterol
level is a better predictor of mortality from CHD in wom-
en while the LDL-cholesterol level is a better predictive
in men [2,3]. We did not fractionate lipoproteins in this
study, but since hypercholesterolemia is one of the major
well established risk factors for CHD in both sexes [1,4],
we can speculate that this could account for a possible
higher risk for CHD in women in this population. Post-
menopausal women tend to present a much higher
chance of hypercholesterolemia due to elevated LDL-
cholesterol levels [17].
Figure 1
Probability of CHOL > 6.22 mmol/dL by age, sex and BMI.BMC Public Health (2001) 1:3 http://www.biomedcentral.com/1471-2458/1/3
In Table 4 it is seen that the higher frequency of hyper-
tension was present in both age groups. The higher fre-
quency in postmenopausal women is in accord with the
literature [24] but hypertension was also two times high-
er in younger women as compared to men from ages 20
to 44 y. Again, younger women in this population are
more exposed to this major risk factor.
Hypertension is a well-established risk factor in both
sexes. On the other hand, women have more complica-
tions from hypertension than men do. A more recent
work has shown a strong association between CHD and
hypertension in women [20].
The prevalence of diabetes was not different between the
sexes (Table 3), but diabetes was not present in the
younger group of men in this study, only in the women's
group, indicating the presence of another very relevant
risk factor in younger women. No differences were found
between the sexes in the older groups (Table 4).
Diabetic women lose their "relative immunity" to CHD in
relation to men: female diabetics are two times as likely
to die from CHD than are male diabetics, so the same or
a higher prevalence of diabetes among the sexes found in
this study is quite unfavorable to women [7].
The prevalence of sedentary lifestyle was not different
between men and women, but showed a small trend to
higher frequencies in women (Table 4).
Physical inactivity increases CHD in both sexes [8]. Reg-
ular physical exercise favors women more than men,
with respect to CHD [25].
Men presented a higher prevalence of obesity than wom-
en did only in the younger group, but there were no dif-
ferences in the older age groups. The prevalence
increased with age only in women aggregating another
risk factor to the postmenopausal period.
Obesity was found to be an independent predictor of
CHD in both men and women [26,27]. The distribution
of fat is considered to be more important in both sexes
than the overall degree of obesity, the centripetal distri-
bution being a component of the atherogenic syndrome
X [9,24,28].
Smoking, very prevalent in the younger groups, had
higher incidence in men (Tables. 3, 4). There were no dif-
ferences between the sexes in the younger age groups
leading to another undesirable risk at younger ages in
women.
Tobacco use triples the risk of heart attacks among wom-
en, even during the pre-menopause period [3]; also,
smoking women who are diabetic double their risk of
death in relation to diabetic non-smokers [2]. Men are
giving up tobacco at an increasing rate, which is not the
case among women [21]. Also smokers have their first
heart attack earlier than non-smokers: women 19 and
men 7 years earlier [2].
The logistic analysis indicates that race, presence of dia-
betes and smoking habit did not contribute to CHOL in
this population. It is probable that these risk factors do
not operate through high CHOL. On the other hand, sex,
age, BMI, as described earlier in other studies [4,29], hy-
pertension and physical inactivity were the risk factors
that influenced CHOL. Since sex and age are not modifi-
able, the control of obesity should be seriously imple-
mented in Brazil.
Women had a higher risk than men of having CHOL
>6.22 mmol/L as their age increased (Table 5). These
findings are in accord with the literature [4,7] and in fact
the population CHOL seemed similar to data obtained
from an N.I.H. report [31]. From Table 5 it can be ob-
served that the chance of having CHOL ≥  6.22 mmol/L
was 23% higher in individuals presenting overweight
and obesity. A more detailed analysis of these effects of
sex, age and BMI on CHOL is seen in Figure 1. The prev-
alence of high CHOL was higher in post-menopausal
women as compared to men, and it increased for both
with age. The sex difference was present at all ages (up to
80 y), men having a higher prevalence in younger ages.
After age 60 y, women presented a much higher frequen-
cy than men. The curves crossed around the age of 42.5 y
(close to the age of menopause, 47.5 y as determined in
the State of São Paulo [31]) for either overweight and
obese individuals or not. The higher BMI is associated
with a higher prevalence of CHOL.
Analyzing Table 6, in women at and above 50 y the risk
of having CHOL >6.22 mmol/L was 2 times higher than
for men; before 50 y men had a 20% higher chance than
women; at and above age 50 y the chance of high CHOL
for BMI<25 is 1.02 as compared to BMI ≥  25; below 50 y
the chance of high CHOL for BMI ≥  25 is 1.8 higher than
for BMI below 25, showing that factors related to obesity
are much less influential in older ages, a period when the
interaction age/sex predominated.
The results of this study demonstrate the need for the
prevention of atherosclerosis by controlling the CHD risk
factors in Brazil. This is shown by the high frequencies of
a conglomerate of these risk factors such as high CHOL,
obesity, sedentary lifestyle, hypertension, diabetes and
smoking in this population. Very important also is theBMC Public Health (2001) 1:3 http://www.biomedcentral.com/1471-2458/1/3
fact that hypertension, diabetes and smoking were highly
prevalent among younger women, the two first having
higher frequencies than among men. These results could
partially explain the small difference in the mortality
rates from CHD between the sexes in Brazil [12].
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